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HIGHLIGHTS ABSTRACT
• Older males predominantly affected        

• Obstructed inguinal hernia predominated      

• Early surgery improved outcomes    

• Bowel viability preserved frequently      

• Low mortality with prompt management

Introduction: Complicated groin hernia is a common surgical emergency associated 

with intestinal obstruction, strangulation, bowel ischaemia, resection, postoperative 

morbidity, and mortality. Early recognition and timely operative management are 

essential to prevent bowel loss and improve outcomes. Aim & Objective: To evaluate 

the clinical profile and management of complicated groin hernia in a tertiary care 

centre, including presenting features, radiological findings, operative procedures, 

bowel viability, perioperative complications, and short-term outcomes. Materials & 

Methods: This hospital-based cross-sectional study was conducted in the Department 

of General Surgery at Jorhat Medical College and Hospital over a period of 1 year. 

Sixty patients aged 12 years or above with clinically and radiologically diagnosed 

complicated groin hernia were included. Demographic data, clinical findings, 

investigations, operative details, postoperative complications, and outcomes were 

recorded and analysed using descriptive statistics. Results: Of 60 patients, 55 (92%) 

were male and 5 (8%) were female, with most patients aged over 50 years. Inguinal 

hernia predominated in 55 (92%) cases, while femoral hernia occurred in 5 (8%). 

Obstruction was the most common presentation in 35 patients, followed by 

irreducibility in 15 and strangulation in 5. Swelling and pain were universal symptoms. 

Hernial contents were viable in 50 patients and non-viable in 10. Obstruction release 

with anatomical repair was performed in 40 patients; mesh repair and bowel resection 

with anastomosis were each required in 7. Postoperative pain occurred in 34 patients, 

seroma in 18, wound gaping in 4, and one patient died. Conclusion: Complicated groin 

hernia mainly affected older males and commonly presented as obstructed right-sided 

inguinal hernia. Early diagnosis, prompt resuscitation, and appropriate surgery 

reduced bowel resection, mortality, and recurrence during short-term follow-up.
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INTRODUCTION

Groin hernia is a common condition in general surgical practice 

and includes inguinal and femoral hernias. It develops when 

abdominal contents protrude through a defect or weak area in the 

lower abdominal wall [1]. Inguinal hernias constitute the 

majority and occur predominantly in men, whereas femoral 

hernias are less frequent, more common in women, and carry a 

greater risk of complications. Groin hernia repair is among the 

most frequently performed surgical procedures worldwide, with 

more than 20 million operations undertaken annually [2]. 

Although age-standardized rates have declined in some regions, 

the absolute burden has increased because of population growth 

and ageing, with India contributing substantially to the global 

caseload [3]. 

An uncomplicated groin hernia may remain reducible and 

present as a painless or mildly uncomfortable swelling [4]. A 

complicated groin hernia refers to an acutely irreducible hernia 

associated with incarceration, intestinal obstruction, strangulat-

ion, gangrene, or perforation. In incarceration, the contents 

become trapped within the hernial sac and cannot be returned to 

the abdominal cavity [5]. Compression at the hernial neck first 

compromises venous and lymphatic drainage, producing 

oedema and further constriction. Continued pressure may reduce 

arterial inflow, leading to ischaemia, necrosis, perforation, 

peritonitis, sepsis, and death. The transition from obstruction to 

strangulation may occur rapidly, making early recognition and 

prompt surgical decision-making essential [6]. 

Complicated groin hernias usually present with a painful, tense, 

irreducible swelling in the inguinal or upper thigh region [7]. 

Associated features include abdominal pain, vomiting, distensi-

on, constipation or obstipation, fever, tachycardia, dehydration, 

and systemic toxicity. Local tenderness, erythema, warmth,   
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absent cough impulse, and skin changes increase suspicion of 

strangulation [8]. Elderly patients, women with an occult 

femoral hernia, and individuals with obesity or altered mental 

status may present atypically, resulting in delayed diagnosis. 

Femoral hernia, female sex, advanced age, major comorbidity, 

intestinal obstruction, peritonitis, and delayed presentation have 

been associated with increased bowel resection, morbidity, and 

mortality. Emergency groin hernia repair has substantially 

higher mortality than elective repair, particularly among 

patients with femoral hernia or those requiring bowel resection 

[9].  Diagnosis is primarily clinical, and careful examination of 

both groins is important in every patient presenting with 

intestinal obstruction. Laboratory investigations help assess 

dehydration, electrolyte imbalance, infection, organ dysfunc-

tion, and the physiological consequences of strangulation, but 

no isolated marker reliably excludes bowel ischaemia [10]. 

Ultrasonography is useful when the swelling is small, clinically 

uncertain, or difficult to characterize. A non-reducible aperistal-

tic bowel loop, fluid within the sac, bowel-wall thickening, & 

reduced Doppler flow may suggest incarceration or strangulat-

ion [11]. Contrast-enhanced computed tomography is valuable 

in uncertain cases because it can identify the hernia site, bowel 

obstruction, reduced bowel enhancement, pneumatosis, 

perforation, and alternative causes of acute abdomen. Imaging 

should not delay operation when strangulation is clinically 

evident [12]. 

Initial management focuses on rapid resuscitation and 

preparation for definitive surgery. The patient should be kept nil 

by mouth, intravenous access secured, and fluid and electrolyte 

deficits corrected [13]. Nasogastric decompression, urinary 

catheterization, analgesia, antibiotics, and thromboprophylaxis 

are used according to the patient's condition. Gentle manual   

Figure 1: Mechanism of Complicated Groin Hernia Progression from Incarceration to Strangulation.



reduction may be considered only in selected patients with an 

acute irreducible hernia when strangulation is not suspected. 

Forceful reduction is avoided because devitalized bowel may be 

pushed into the abdomen while persistent ischaemia remains 

unrecognized. Patients with suspected strangulation, peritonitis, 

systemic toxicity, or failed reduction require urgent operative 

exploration. Early surgical intervention is associated with a 

reduced requirement for bowel resection [14].

The operative objectives are to release the constriction, reduce 

the contents, assess bowel viability, resect non-viable intestine 

when necessary, control contamination, and repair the defect. 

Open anterior repair remains widely used because it provides 

rapid access & is familiar to emergency surgeons. Laparoscopic 

transabdominal preperitoneal repair can permit abdominal 

inspection, assessment of bowel viability, reduction under 

vision, and detection of an occult femoral or contralateral defect. 

Recent evidence indicates that, in selected patients and 

experienced hands, emergency laparoscopic repair may shorten 

hospital stay and reduce postoperative complications compared 

with open surgery. Approach selection depends on haemo-

dynamic stability, bowel distension, contamination, previous 

surgery, anaesthetic risk, and available expertise [15].

The use of prosthetic mesh in complicated groin hernia remains 

an important consideration. Mesh repair reduces recurrence and 

is generally accepted in clean emergency operations and many 

clean-contaminated cases [15]. Concern persists when gross 

contamination, bowel perforation, or established infection is 

present because mesh infection may result in chronic sepsis, 

reoperation, or mesh removal. The decision between mesh and 

tissue repair should therefore be individualized according to 

operative findings, contamination, bowel resection, patient 

factors, and institutional protocol. Postoperative outcomes are 

influenced by delayed presentation, advanced age, comorbidity, 

sepsis, intestinal resection, wound infection, respiratory 

complications, and prolonged hospitalization [6]. 

Tertiary care centres manage complex groin hernias, including 

delayed, recurrent, obstructed, strangulated, and diagnostically 

uncertain cases. With advanced imaging, anaesthesia, intensive 

care, bowel resection, minimally invasive surgery, and 

multidisciplinary support, they enable comprehensive treatment. 

This study will evaluate patient profiles, presentation, operative 

findings, procedures, complications, recurrence, and mortality to 

improve diagnosis, planning, and outcomes while reducing 

bowel loss and morbidity. Figure 1. Mechanism of 

Complicated Groin Hernia Progression. Schematic showing 

progression from incarceration with venous obstruction and 

bowel edema to strangulation, resulting in arterial compromise, 

ischemia, necrosis, and potential bowel perforation.

The study aims to evaluate the clinical profile and management 

of complicated groin hernia in a tertiary care centre. Its objecti-

ves are to assess presenting symptoms and clinical findings, 

examine relevant radiological findings & establish the diagnosis, 

and analyse the operative & perioperative management 

approaches used, including procedures required for obstruction, 

strangulation, bowel viability, and associated complications 

during hospitalization. 

MATERIAL & METHODS

This cross-sectional, hospital-based study was conducted in the 

Department of General Surgery, Jorhat Medical College and 

Hospital, over one year. Sixty patients aged 12 years or above 

with clinically and radiologically diagnosed complicated groin 

hernia, presenting to the emergency department or Surgery OPD, 

were included through simple random sampling. After ethical 

approval and written informed consent, detailed history, clinical 

examination, laboratory investigations, radiological findings, 

operative procedures, intraoperative findings, postoperative 

course, complications, and treatment outcomes were recorded in 

a pretested proforma. Patients were followed until discharge and 

three weeks thereafter. Data were entered in Microsoft Excel and 

analysed using descriptive statistics.

RESULTS

A marked male predominance was observed, with 55 males 

(92%) and only 5 females (8%), producing a male-to-female 

ratio of 11:1. Complicated groin hernia occurred most frequently 

among patients aged 51–60 years (33%), closely followed by 

those aged above 61 years (32%). In contrast, the lowest 

proportion was recorded in the 13–30-year age group (5%). 

These findings indicate that complicated groin hernia 

predominantly affected older male patients in the study 

population. Inguinal hernia was the predominant type, occurring 

in 55 patients (92%), whereas femoral hernia was identified in 

only 5 patients (8%). This marked difference indicates that 

complicated groin hernias primarily involved the inguinal region 

in the study population. The low frequency of femoral hernia 

suggests a comparatively smaller contribution to the overall 

complicated cases. Therefore, clinical assessment and operative 

planning should particularly emphasize complications associa-

ted with inguinal hernias (Table 1). Obstruction was the most 

common presentation of complicated groin hernia, observed in 

35 patients, indicating that bowel obstruction constituted the 

principal clinical complication. Irreducibility was the second 

most frequent presentation, affecting 15 patients. Strangulation 

was least common, occurring in 5 patients, but represented the 

most severe form because of the risk of compromised bowel 

viability. These findings emphasize the need for early diagnosis 

and urgent surgical management to prevent progression from 

obstruction or irreducibility to strangulation (Figure 2). Right-

sided inguinal hernia was the most frequent location, accounting 

for 31 cases, followed by left-sided inguinal hernia with 24 cases. 

Obstruction predominated in both inguinal locations, with 20 

right-sided and 15 left-sided cases, whereas irreducibility 

occurred in 8 and 7 cases, respectively. Femoral hernias were 

uncommon, comprising only 3 right-sided and 2 left-sided cases. 

Overall, complicated groin hernias predominantly involved the 
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   The table compares clinical features between appendicular 

perforation (n=25) and nonperforated appendicitis (n=65). Fever 

(p=0.0096) and rebound tenderness (p=0.012) are significantly 

associated with perforation. Other symptoms, including 

migratory pain, anorexia, nausea, vomiting, localized RLQ pain, 

tachycardia, tenderness at McBurney's  point, and raised TLC, 

show no significant difference (p>0.05). These results highlight 

fever and rebound tenderness as potential indicators of 

perforation, while most clinical features occur similarly in both 

groups.
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Table 3: Distribution of Perforation Sites in Appendicitis Cases

Table 3: History of present illness of Patients with Cerebrovascular Accident

Figure  1: A xial  CECT  Chest  Images Demonstrating a  Large  Homogenous  Soft T issue  

Mass  in  the  Mediastinum  with  Encasement  of V ascular  Structures  and  Mass  Effect

Table 1: Different types of groin hernia
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inguinal region, with a slight right-sided predominance and 

obstruction as the leading complication (Table 2). Swelling and 

pain were present in all 60 patients, identifying them as the 

universal presenting symptoms of complicated groin hernia. 

Vomiting was reported in 48 patients and constipation in 43, 

reflecting the frequent occurrence of intestinal obstruction. 

Abdominal distension and obstipation were less common, 

affecting 14 and 11 patients, respectively, while fever was 

observed in only 8 patients. These findings indicate that 

complicated groin hernia commonly presented with a painful 

swelling accompanied by features of bowel obstruction (Figure 

3). The duration of swelling was most commonly 1–3 years, 

observed in 32 patients, indicating that many patients had a 

prolonged history before developing complications. Swelling 

for less than one year was reported in 16 patients, while 12 

patients had symptoms for more than three years. This 

distribution suggests that complicated groin hernia frequently 

developed after delayed presentation or prolonged neglect of the 

swelling. Early evaluation and elective repair may therefore help 

prevent obstruction, strangulation, and emergency surgery 

(Table 3). Most patients presented to the emergency ward within 

24–48 hours, accounting for 27 cases, followed by 23 patients 

who arrived within 24 hours. Delayed presentation beyond 48 

hours was observed in 10 patients, representing the smallest 

group. This pattern indicates that although most patients sought 

emergency care within two days, a considerable proportion 

experienced delayed hospital presentation. Such delay may 

increase the risk of bowel compromise, strangulation, resection, 

and postoperative morbidity (Figure 4). Absence of cough 

impulse, irreducible swelling, and local tenderness were present 

in all 60 patients (100%), confirming the clinically complicated 

nature of the hernias. Visible peristalsis was observed in 38 

patients (64%), indicating frequent intestinal obstruction within 

Figure 2: Chief Complaints of Patients with Cerebrovascular AccidentFigure 2: Chief Complaints of Patients with Cerebrovascular Accident

the hernial sac. Decreased or absent bowel sounds occurred in 

only 5 patients (8%), suggesting advanced obstruction or 

impaired bowel activity in a smaller subgroup. Overall, irreduci-

bility and tenderness were the most consistent clinical signs, 

while altered bowel sounds were relatively uncommon (Table 

4). Viable hernial contents were observed in 50 patients, whereas 

non-viable contents were found in 10 patients. Among viable 

contents, intestine alone was most common in 22 cases, followed 

by omentum alone in 14 and combined omentum with small 

intestine in 13 cases. Among non-viable contents, intestine alone 

was again predominant in 5 cases, followed by omentum alone in 

3 and combined omentum with small intestine in 2 cases. These 

findings indicate that intestinal involvement was the principal 

sac content and the most frequent tissue associated with loss of 

viability (Table 5). Obstruction release with anatomical repair 

was the most frequently performed procedure, accounting for 40 

of the 60 cases. Obstruction release with mesh repair and bowel 

resection with anastomosis and herniorrhaphy were each 

required in 7 patients. Obstruction release combined with 

omentectomy and anatomical repair was performed in the 

remaining 6 cases. These findings indicate that most complicated 

groin hernias were managed without bowel resection, while a 

smaller proportion required removal of non-viable bowel or 

omentum (Figure 5).

Postoperative pain was the most frequent complication, affecting 

34 patients (56%), followed by seroma in 18 patients (30%). 

Wound gaping occurred in 4 patients (7%), indicating 

comparatively limited wound-related morbidity. Only 3 patients 

(5%) experienced no postoperative complication, while one 

death (2%) was recorded. These findings demonstrate 

substantial postoperative morbidity, predominantly involving 

pain and seroma, with a relatively low mortality rate (Table 6).
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Table 2: Bar diagram showing different presentations of complicated groin hernia

Type of hernia   Frequency   Percent   
Femoral  

 
5

 
8.0 

 Inguinal  

 

55

 

92.0 

 Total  

 

60 

 

100.0  

 

 



   The table compares clinical features between appendicular 

perforation (n=25) and nonperforated appendicitis (n=65). Fever 

(p=0.0096) and rebound tenderness (p=0.012) are significantly 

associated with perforation. Other symptoms, including 

migratory pain, anorexia, nausea, vomiting, localized RLQ pain, 

tachycardia, tenderness at McBurney's  point, and raised TLC, 

show no significant difference (p>0.05). These results highlight 

fever and rebound tenderness as potential indicators of 

perforation, while most clinical features occur similarly in both 

groups.
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Table 2: Different locations of complicated groin hernia

Figure 4: Bar diagram showing different times of presentation to the emergency ward. The majority of the 

patients presented to the emergency ward between 24 and 48 hours.

Table 3: Durations of swelling of complicated groin hernia

Types Side Irreducibility  Obstruction  Strangulation  
Inguinal

 
Right

 
8

 
20

 
3

 Inguinal

 
Left

 
7

 
15

 
2

 Femoral

 

Right

 

1

 

1

 

1

 Femoral

 

Left

 

0

 

1

 

1

 

 

Duration of Swelling  Number  
<1 year

 
16

 1–3 years

 

32

 >3 years

 

12

 

 

Clinical Findings  No. of Cases  Percentage (%)  
No impulse on coughing  60  100  
Irreducible swelling

 
60

 
100

 Local tenderness
 

60
 

100
 Visible peristalsis

 
38

 
64

 Decreased or absent bowel sounds

 

5

 

8

 

 



DISCUSSION

The clinical pattern observed in our study demonstrates that 

complicated groin hernia predominantly involved inguinal 

hernias, which constituted 55 cases (92%), whereas femoral 

hernias accounted for 5 cases (8%). This distribution resembled 

Hariprasad and Teerthanath Srinivas [16], who reported 38 

inguinal and two femoral hernias among 40 complicated cases, 

confirming that inguinal hernias remain the principal source of 

complicated presentations. Obstruction was the commonest 

presentation, affecting 35 patients (64%), followed by 

irreducibility in 15 (27%) and strangulation in 5 (9%). 

Hariprasad and Teerthanath Srinivas [16] similarly found 

incarceration to be predominant, although their strangulation 

rate of 30% was higher than ours. Right-sided disease was more 

frequent across complicated inguinal and femoral hernias. 

Sanjay Prakash et al. [17] also documented greater right-sided 

involvement, while Lawrence S. Fallis [18] reported that right-

sided hernias exceeded left-sided hernias in a ratio of 6:5.
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Clinically, every patient presented with groin swelling and pain; 

vomiting occurred in 48 (80%), constipation in 43 (72%), 

abdominal distension in 14 (24%), obstipation in 11 (18%) and 

fever in 8 (12%). These findings were consistent with Hariprasad 

and Teerthanath Srinivas [17], who described pain, vomiting, 

constipation and abdominal distension as common 

manifestations, and Rabin Pratap Shah et al. [19], who observed 

pain and irreducible swelling in all patients. A swelling duration 

of one to three years was present in 32 patients, while 16 had 

swelling for less than one year and 12 for more than three years. 

Hariprasad and Teerthanath Srinivas [17] likewise found that 

hernias commonly persisted for one to two years before 

complication. Only 23 patients reached the emergency ward 

within 24 hours, whereas 27 presented between 24 & 48 hours & 

10 after 48 hours. Akinci et al. [20] identified delayed admission 

as a determinant of unfavourable outcome, while Rai et al. [19] 

related delayed presentation & prolonged irreducibility to 

impaired sac-content viability and increased morbidity.

Table 6: Different Postoperative Complications of Complicated Groin Hernia

Figure  1: A xial  CECT  Chest  Images Demonstrating a  Large  Homogenous  Soft T issue  

Mass  in  the  Mediastinum  with  Encasement  of V ascular  Structures  and  Mass  Effect

Table 5: Contents of Complicated Groin Hernia
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Figure 5: Bar diagram showing different procedures done in complicated groin hernia

Viability  No. of Cases  Content of Sac  Percentage  
Viable

 
50

 
Only omentum

 
14

   Omentum and small intestine
 

13
   Only intestine

 
22

   
Colon

 

0

   
Omentum and colon

 

1

 
Non-viable

 

10

 

Only omentum

 

3

   

Omentum and small intestine

 

2

   

Only intestine

 

5

 

 

Complications  No. of Cases  Frequency (%)  
None

 
3

 
5.0

 Pain

 

34

 

56.0

 Seroma

 

18

 

30.0

 
Wound gaping

 

4

 

7.0

 

Death

 

1

 

2.0

 

 



   The table compares clinical features between appendicular 

perforation (n=25) and nonperforated appendicitis (n=65). Fever 

(p=0.0096) and rebound tenderness (p=0.012) are significantly 

associated with perforation. Other symptoms, including 

migratory pain, anorexia, nausea, vomiting, localized RLQ pain, 

tachycardia, tenderness at McBurney's  point, and raised TLC, 

show no significant difference (p>0.05). These results highlight 

fever and rebound tenderness as potential indicators of 

perforation, while most clinical features occur similarly in both 

groups.
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Examination revealed absent cough impulse, irreducibility and 

local tenderness in all 60 patients, visible peristalsis in 38 (64%) 

and absent or decreased bowel sounds in 5 (8%). Bekoe et al. [21] 

concluded that clinical findings alone could not reliably 

distinguish viable from non-viable incarcerated contents, 

supporting timely operative exploration. At surgery, 50 patients 

had viable contents and 10 had non-viable contents; intestine was 

the commonest sac content. Hariprasad and Teerthanath Srinivas 

[17] reported viable bowel in 77.5%, while Rabin Pratap Shah et 

al. [22] identified small intestine as the commonest content.

Obstruction release with anatomical repair was performed in 40 

patients (67%); mesh repair and bowel resection with anastom-

osis were each required in 7 (12%), while 6 (9%) underwent 

omentectomy with anatomical repair. Kulah et al. [23] reported 

bowel resection in 6%, supporting selective resection when 

viability is lost. Postoperatively, pain occurred in 34 patients 

(56%), seroma in 18 (30%), wound gaping in 4 (7%) and death in 

1 (2%). Hariprasad and Teerthanath Srinivas [16] reported 

wound infection and scrotal seroma as leading complications, 

while Rabin Pratap Shah et al. [22] also recorded 2% mortality. 

The absence of recurrence indicates satisfactory short-term 

effectiveness of prompt surgical repair and perioperative care.

CONCLUSION

This study concludes that complicated groin hernia predomina-

ntly affected older males and was mainly inguinal, right-sided, 

and obstructed in presentation. Painful irreducible swelling, 

vomiting, and constipation were the principal clinical features, 

while delayed presentation was common. Most hernial contents 

remained viable, allowing obstruction release with anatomical 

repair in the majority, whereas bowel resection was required only 

in selected patients with non-viable intestine. Postoperative 

morbidity was chiefly due to pain and seroma, with low mortality 

and no short-term recurrence. Early recognition, timely referral, 

prompt resuscitation, and appropriate surgical intervention are 

essential to reduce bowel loss, complications, and death among 

affected patients.

LIMITATIONS & FUTURE PERSPECTIVES 

The study was limited by its single-centre design, relatively small 

sample size, and short duration, which may restrict 

generalizability. Future research could focus on multicenter 

studies with larger cohorts to validate findings, evaluate long-

term outcomes, and explore innovative diagnostic and 

management strategies for appendicular perforation, improving 

patient prognosis and reducing complications

CLINICAL SIGNIFICANCE

The clinical significance of this study lies in its potential to bridge 

the gap between research findings and practical healthcare 

applications. It emphasizes the importance of translating 

scientific observations into meaningful improvements in patient 

care, diagnosis, and treatment outcomes. By highlighting real 

world relevance, the study contributes to evidence based 

medical practice and supports informed clinical decision 

making. Ultimately, the findings aim to enhance patient quality 

of life, optimize therapeutic strategies, and promote better 

disease management in clinical settings. 
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